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DETAILED ACTION 
Continued Examination Under 37 CFR 1.114 

A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1 .1 14, and the fee set 
forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 15 May 
2006 has been entered. 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

1 . Claims 1 , 2, and 4-6 are rejected under 35 U.S.C. 103(a) as being unpatentable 

over Kim (US 6,256,849 B1) in view of Mukoyama (JP 404257446 A) and Hashizume et 

al. (US 6,142,614). 

With respect to claim 1 , the primary reference Kim discloses a liquid-jet head 
(Column 1, line 7) comprising: 

• a passage-forming substrate (Fig. 15, elements 1, 7-9) on which pressure 
generating chambers (Fig. 15, element 1a) communicating with nozzle orifices 
(Fig. 15, element 10) are defined, and 
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• a piezoelectric element (Column 1 , lines 18-21)) composed of a lower electrode 
(Fig. 15, element 3), a piezoelectric layer (Fig. 15, element 4) and an upper 
electrode (Fig. 15, element 5), which are provided on the passage-forming 
substrate while interposing a vibration plate (Fig. 15, element 2) there between, 
wherein, 

• the lower electrode (Fig 15, element 3) is provided to extend from an area facing 
the pressure generating chamber (Fig. 15, element 1a) to an area facing 
compartment walls (Fig. 15, array of element 1) which are present on both sides, 
in a width direction, of the pressure generating chambers, 

• a cross section of the piezoelectric layer, when cut along the width direction, has 
a trapezoidal shape, both ends, in a width direction, of the piezoelectric layer at a 
pressure generating chamber side are positioned in a region facing the pressure 
generating chamber (Column 9, lines 10-14). 

With respect to claim 4, the primary reference Kim discloses the pressure generating 
chambers (Fig. 15, element 1) are formed in a single crystal silicon substrate by 
anisotropic etching (Column 6, lines 36-38; Column 13, lines 58-67; Column 14, lines 1- 
4), and each layer of the piezoelectric element (Fig. 15, element 4) is formed by 
deposition and a lithography method (Column 14, lines 5-23). 

With respect to claim 5, the primary reference Kim discloses the liquid-jet head 
(Column 1 , line 7) according to any one of claims 1 to 4. 

With respect to claim 6, the primary reference Kim discloses the lower electrode (Fig 
15, element 3) extends beyond an area facing the pressure generating (Fig. 15, element 
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1a) chamber to an area facing compartment walls (Fig. 15, array of element 1), which 
are present on both sides, in a width direction, of the pressure generating chamber. 
However, the primary reference of Kim fails to disclose: 

• with respect to claim 1 , the lower electrode comprising at least a titanium layer, 
an iridium layer, and a platinum layer, 

• with respect to claim 1 , a relationship between a width x of a portion of the 
piezoelectric layer provided on a lower electrode, the portion of the piezoelectric 
layer being located directly facing the lower electrode and at the pressure 
generating chamber side, and a width y of the pressure generating chamber at 
the vibration plate side satisfies 0.75<x/y<1 and 

• with respect to claim 2, the width x of the piezoelectric layer at the pressure 
generating chamber side and the width y of the pressure generating chamber at 
the vibration plate side are equal. 

The secondary reference Mukoyama discloses an ink jet recorder where "The ratio 
of the width of the piezoelectric crystal element 30 to that of the pressure chamber 20 is 
within a range from 0.8 to 1.0" (English Abstract) and the width of the pressure 
generating chamber at the vibration plate side are equal (Fig. 3 and the range disclosed 
in the English Abstract). 

The tertiary reference Hashizume discloses an ink-jet recording head using an 
actuator with a piezo-electric element where "The lower electrode 61 employs a five- 
layered structure comprising a nickel film 51, a titanium film 52, a titanium oxide film 53 
and a titanium film 54 and a platinum film 55 which are arranged in order from the 
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silicon oxide film 12 side" (Column 16, lines 24-27) and "Although the five-layered 
structure has been used for the lower electrode 61 according to Embodiment 13 of the 
present invention, the multilayer structure is not limited to what has been mentioned in 
this embodiment thereof but may be such that any other conductive material such as 
zirconia, iridium, titanium-zirconia alloy, iridium-titanium alloy and so on is used for the 
purpose on condition that the lowermost layer (layer close to the silicon substrate) is 
formed of the is nickel film" (Column 16, lines 46-54). 

At the time of the invention, it would have been obvious for one of ordinary skill in 
the art to use the ratio disclosed by the secondary reference of Mukoyama and 
furthermore the lower electrode disclosed by the tertiary reference of Hashizume in the 
inkjet head of Kim. The motivation for doing so would have been "so that ink drops are 
efficiently spouted" (English Abstract of Mukoyama) and "Consequently, it is possible to 
provide a reliable piezo-electric element and an ink-jet recording head using the same" 
(Column 17, lines 30-32 of Hashizume). 

The examiner makes of record the interpretation of the shape of the piezoelectric 
crystal element 30 and the pressure chamber 20 in the Mukoyama reference to be 
rectangular, making the opposite sides of each respective element equal. 
2. Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kim (US 
6,256,849 B1) in view of Mukoyama (JP 404257446 A) and Hashizume et al. (US 
6,142,614) as applied to claim 1 above, and further in view of Hashizume (JP 
410286960 A). 
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Kim, Mukoyama, and Hashizume references disclose all of the limitations of the 
liquid-jet head except the pressure generating chamber has a space portion, the space 
being provided at a periphery of an opening of the pressure generating chamber at the 
vibration plate side. 

The quaternary reference Hashizume discloses the pressure generating chamber 
(Fig. 1, element 20) has a space portion (Fig. 1, element 8), the space being provided at 
a periphery of an opening of the pressure generating chamber at the vibration plate side 
(paragraph 0028). 

At the time of the invention, it would have been obvious for one of ordinary skill in 
the art to use the space portion disclosed by the quaternary reference of Hashizume in 
the inkjet head of Kim. The motivation for doing so would have been "a high speed and 
the regurgitation of the ink held in the ink cavity 20 can be carried out in large quantities. 
Moreover, since the side attachment wall 8 has a taper structure, it can also prevent 
that distortion arises in the single crystal silicon substratel" (paragraph 0029). 

Response to Arguments 

Applicant's arguments with respect to claim 1 have been considered but are moot 
in view of the new ground(s) of rejection. 
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Conclusion 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Geoffrey Mruk whose telephone number is 571 272- 
2810. The examiner can normally be reached on 7am - 330pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Stephen Meier can be reached on 571 272-2149. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



GSM 
6/16/2006 





